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(54) DETECTOR, RECORDER, CONTAINER, INK CARTRIDGE AND DETECTING 
METHOD 

(57)Abstract 

PURPOSE: To detect the residual quantity of a 
material in a container accurately and easily with no 
influence of the optical characteristics by making light 
incident from one end of an optical waveguide 
touching the material in the container and detecting 
the quantity of light by means of an optical detector 
disposed at the other end. 

CONSTITUTION: When an optical waveguide 5 is 
made of a plastic having significant difference in the 
retractive index from air and small difference from a 
material, e.g. an ink 2, the incident light leaks into the 
ink 2 when the level of ink 2 in the container (ink 
cartridge) 1 is higher than the optical waveguide 5 
because the difference of retractive index is small 
between them and the quantity of liquid reaching a 
photodetector 4 decreases significantly. When the 
level of ink 2 decreases and the optical waveguide 5 
is exposed to the air, the incident light is confined in 
the optical waveguide 5 because the difference of 
refractive index is large between the waveguide and the air thus increasing the quantity of 
light reaching the photodetector 4. The detected quantity of light is compared with a preset 
threshold value thus detecting the residual quantity of ink 2 in the cartridge 1. 
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0 2WMPU 17 0 1 frm'ai'&SlffiT'v fyM.fr&iih 
ti^n^JAROM, 1 7 0 3 li=8-»f — ^ (±K1E 
g«B^~y KK#W££ft6ie®^-?^) &»i?L"C 
Jb-<^tv>^SroRAMt-Jb5. 1 7 0 4 lifS&-~- 
y K I JHI-^r-r^iE^-r-^WW^'JWSrfT^y- 1- 
7Mtfed, /fy#-7i-^ 1 7 0 0, MRU 1 7 

0 1 . R AM 1 7 0 3 fHrox — eiSISH8t.fi 5= 5 0 20 

1 3tiffifa~-y KI jHSrtBiS-t-Sfctom^-ryr^- 
^,170 giiSE&St^jHwtfecoJSS^-^T-ftiOo 

1 7 0 5B^y K I J H^gEib+a^y K K9-f 1 
7 0 6, 1 7 0 7li- ; &tl.m»S^-^ 1 7 0 9, * + 
y r^e-^ 5 0 1 3^rSEK)i-2)fc»co^-^ h*7-f '<X* 

h 7J — h y y I J Ctt#fe^»^96X-BfJlE>fe*W# 
SSt5Sr#UfE.^y K I J Hi-fft<c5 5 6. 4 l± 

ST-J.6, 1 7 1 4H%®tm'lfr<3<nmf§r$:7"Si'» 30 
{f-§-K^i-57t»roA/D^JftSSs 17 15Wy^ 

v^t-TVk i 7 l 6K#Sffi£ftfc--f'^?sa£rg* 
-rsg^fli-cfct). 1 7 1 7(i^*brttB#r B ^stc^ v 

9 VS. S £ t£ til i~ Z> & -q I c ffl £ ft i> 9 -f T* fc 5 . 
[0 0 2 7 ] ±|2SM1«fiScK>tb^a:K^-rSi:. -f 
-7^-zi 7 0 0!ZK®(f^-* s A4i:y-hru^ 1 
7 0 4 iMPUl 7 0 1 kcOf&X'tZm-E^tfyV > hffl 

7 0 6, 1 7 0 7iWSJx5i:*t, —yKK?^/-! 40 
1 7 0 SK&^ftfcieS^-^ftoXSES^y K^K 

i&£ ft. 7*y ^ MMrfafts. 

to o 2 8] y±roi j'^^yi'^ v^roSfJ 

^W^-tafc^roffl^tSJSlCOl/^T. ®1 4, 15. 1 

5 7-p^7J>liROMl 7 0 2K!H1§Sft. MPU1 7 50 
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[0 0 2 9] SI 1 4 CM V? 
•firtftElX-fc (9 . ^f^ryT'S 1 T-L EDXttLD 3 
Sr.&frU &ffl«4 J:9fcffl£*ifc7fcffif-£A/DSEfc 
SI 7 1 4tA/D«W»)7'/^^7 ! -?S:MPU 

y7"S 2izm^X-^ 'stmirkWWiisX* XTv7'S4 
TSSSIl 7 1 6 hi) '7'^1 J C0M >^SfiA 5 

ftV^t^g^L, LEDXBLD 3 SriiW^-5„ £fc. 

LX. LEDXI1LD 3fe?H*ri"5. 

[0030] a 1 y? wafi^r*i]?si-5*aasr* 
i-Kft@x*;fc s. *«jsbei i 4 ir^ ufc^ai-it^ 

l^ffi-to^.ii s ^# <&&oXV^6. (2! 4 7^121 

7XI1EI9. Hi 0II*1-fll^ro^t^iiU-CV^5 0 £ 
f^f ?7"S 5X-LEDXfiLD3£,6*rL&fflSM J: 
9tfeffi = rifc#<f3-&A/Dgj»S2l 7 i 4fA/Dg 

6T-A7jonfc7tS*ROM 1 7 0 2 <P ©Jtat-i" 

mmnmAr-f&tzmLx^^T-y^i 7 1 5ii. 
ibu-g'fc^ x-^/n 7 1 5 kmtt&izm'i^X't > 

S 8 "CM yi'»8MS*U?5'7'S 1 OT'LEDX 

[iLD3*^*ri-6„ 4fc-r ^tfcoas^fcs— 

S 1 0-C-LED3mLD3£mfr-rS„ 

[0031] ia 1 6it, 7-r yoT" 1 ; v h&a^iiLtfr 
a 14. 1 5rov^tto*!ta*fe-CIIS.Slx"C{>J:v\ 

^to-f ^^aa^^tii&attT'y >■ K»jt^«^^ 
- t-iim^T'y ^ nsfesm. 7"y >- h*s-T^^t*f6i9* 
x-t J:v^ ; , ^liqtttift^^lcff-s^fT UXfrp J; o d 

-7*y hSrrSliSifaiir^X-^SfX-ifSLV^ *7t 

mis^'f^i 7 1 7Hi5f+a$ics<J<— ^B#ras«o>c 
y?atwiUift> fil27tag3. W4i-fy^«- 

aiw, esro^-f 5 y^x*^ff^ini:*5. Bici<75^ 
tBteaitai 4. 1 5»v"3*t»Jaax-ta^x-#5. 
[0 0 3 2]*^a3li. ®\z4yW^-y VKMtto 

S?tW!:^a^x-#5. s 
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*Pn*Di"or ttiot, ^S^&W-S^A'^- 10 

-t!:X, SSJftiftl^rogglMa^-l-i *f lT-*frJCLfci£# 
(-c^^) rt»si.?SSr?fMx-# orox-^xfcs. 
fvfS^fi. iRSil-i 9 p£:ftLXf&{i; (-C v 

cottai^ii/SX-f , J:t)$f£Li\, 
[0 0 3 4] r ©/^V^SKWiSibiS^-t *@ 
^¥Ffg4 4 6 3 3 5 9 *KJB«. H§4 3 4 5 2 6 2f 20 

§4 3 1 3 1 2 4-&B^fflSil1Efii$tlTV>S^4 : Sr^ffl 
y K«o»fiBi LXIi, ±JEro«-MiHBSi;BBS**ixTV^ 

j: 5 igss, a&^&ft^fi^to-ertas 

* -t 5 fSt£l-ES $ ftX ^ 51$ t& ar Eh S*1~ 5 *B#rFfi 
4 5 5 8 3 3 3 $§-!3SBS. 4 5 9600f 

lp]iSa*£^fc«&1 3 #5§El::^£ft5fcroX/-fo5. SD 30 

i^StSffiiftfrWiitffiffl! 1 1* 5 BH*i"2>#B8B8 5 
9-123670 ^Q*?®.?.*'^— OE^jffitKiR 

T 513 D Sri4tilSfBI-*ffc?$-a:6lS^:Sr^*i-5i|#BaBS 5 
9 - 1 3 8 4 6 1 3^I:ffll;:g-5^&»fi£i LXt>&^. 

[0 0 3 5] stt, sesisS^iES-etsa^ffi^ 
j*cd*sic^«? ufcss 4*1-5 7/v5>r T-roiss 

/^t^lES^y Kroffl^to^lcioX^rogS&iiSfc 

5^i:X\ gB^ttfcroSftByi&g^^S^&^ro 
-f >-*©#SSa s ^8^fc5K£S£©7"y7';S'-f , 7*c3ia 
&"~-y K, fo5VMiiaSi~y Ki^IC— fftfjtc-f >^ ? 
>-?i)mrthM-t>- \- y y v^T^IES^y K4JB 

[00 3 6] %.%W<r>'£.®giWcm&± LTISft 

6ft5, 1£S~y KIC3*UT<0lH]ffi^S. ■?■{§&•) ft Ml* 
^a^4WSEl1-i>; i: tt*«^<oaS«r-^S^I-T-# 
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tf. 1ES~-y Kt»UTO*-r y e^^fg. ^y- = 
M£&5VMi3£§l^e, SSUSfc3!&#*>5v>. 
11 c n > IS S'J <o Jffl fe 5 v > li r. ti. ^ <o Z& h- ■& to * i - 

5. 

[0 0 3 7 ] £ p,|ci, S&gBroKfirt- Kt Utlil 
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>^/4 s ^ltL., fStft-T^i'^ttffiSixStro^, ESSE 
f*t-SiJ31--5af^X-ligEta-[tUfeft5tro^oj: 9 
fS-^-^^-w^-^i-icx^ftx^-ft-t-SttK^ 
■ss§£-t>#?§?mi;i;s^gx'fc3 t> 

i p^a-a-l - 4#63BS5 4 - 5 6 8 4 7-§-^fBfo 

■5VMi1fraBS6 0 - 7 1 2 6 0-§-;ii$aCE«ESn5 J: 5 

t Lx(%fv$nfcttfisx. efti!fta:^ic*tLx*t(Sii- 

^4 Sff 1" 5 t> <D x- 5 . 
[0 0 3 9] SfeicSD^X, *^^ld^5>B5S3R@ro« 

4g^t LX-ffsfcttgiJ»:|;S(t6rt5 trocaffi, y- 
t577^->? y ga<73®SI4Sl5t)roX-S>oXt>fi 

[ %mm<»y}i%:~) u±'^t.mmmi~^"xn. tie 
t*i-^s^fes. 

[0040] *%mm±. %.m*L>Mttz*iiz&>z>&& 
ufcjt43t^ffiii$r^^xfeajt. ^ajLTtjts^es 

iw< < E;tx-s 5 o->>-7"yHw§grt(Digti:c73aa4^ffl 
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[0 0 4 1 ] Sfc9flffi^*&!)'3ffiSSSr*i-5-i- i> = 
y h#- h y yv?«0ffi#ti 9-< v?vi? f- y 

~C5JKS£*/WSfc U/c„ <<>9 2> — hy yv^^y 

-f >^ £qttB LT7*y >- 1-1-51' = y H2f$SB 

y hlE&lgia^ffiW^tU £S£iBlc*f-f 5 = * 
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-tZZbtfX-%Z>b*>' 
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#&a\ / ^&m& ! &'£b8£i-hyt¥tf)%i&&*:&ffiirz 

[ 0 0 4 4 ] ^v^r-*^KIiiH(i, 'O^errtSU 

atrta-f $r?±ffiU7"y ^ (--rsfc^w-vy K&w-f o 

— b y y-^rofo© — rxoffilc, 1, 5— 4Sttffi<nffi4o L< 
teH-SKB/^ru '>^< tt-$WffltZH>?$- b 
y yi^tfM tt$-r63fe^KJ*iSSS4:^-iii-5)Ci 
Sr4#©i1-6^>-c?^- h y yv^S^T'SatV^S!! 

[0 0 4 5] $ ibC#3§WSCt;h<li, ft^ifmroJKSfc 
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Xtf°Tid-f-5^ b y y v'CO't'CD, -1" Vy-«-f?£ 

U y hlE®iSB*<*l-ll^$nfc«± 9 

mttMta$i\itmi4 >^ "y^-y bttmms^mz 

S-^TSftlE^vy-^-M y^rtro-Oy-JSfiS:^ 
t-o43J^^©l-J; l 9-l'v^*-hy y^tffl-fv^o?? 

[0 1 ] *mw<om 1 05»j5feM&tst?^-r sia-c, (a) 

fi&WEL (B) (i±*i»?><oia. 

[Bi 2] ^ii^jroftf^ieam&^-fiaT-. (a) i± 

¥KS:fc^tt3H£!Sro«SiKEU (B) fiRfSigdfc^SI 
[El 3] *38W<DSgiroHl£0ijroffii|sa 

[04] *:»B^WS2C0^ffl(fiJc0ffilJffia = 

[0 6] ^IS^roiUcDJIiSCTroflliJSEL 

- [a 7] *fs^rc>jg4«DiiJt^]roflasia. 
[as] &&w<D3S5<nm&m<omvfi®. 

[09] *^Mco^5<nS»lrofflJBS e 
[010] *HB^o^5©||JS0ijroflWI2l o 

[Hi 1] ^!>^j ME^gBro^y ^ i-sn^m 

®„ 

[Si 2] #!?its«Hj0M ^ y H5£R=gB I J RA 
30 [iUl-fV^ y hffi&^E©|E^$iJffllt-<>^ 

[@i4] 4>-9(T)G£&wmTziz!b<Dm\wmi&zft 

[HIS] y>^9 <DWL^n%-thtz.^<r>V\mm^m 

\m 1 6 ] *nje#]»^ >^ y hffijasBt fctts 
7-f><737'y >■ h^a^^-ris!i^@„ 
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